The purpose of this study is to reveal the science, technology, engineering and mathematics (STEM) career preferences in university of the students at different socioeconomic levels studying in Anatolian high schools and the relation between their socioeconomic levels and preferences. The research is performed with 886 students studying in Anatolian high schools in Kayseri province in the second term of the 2016-2017 academic year. The data is gathered via a form with demographic information and university career preferences of the students. The socioeconomic levels of the students are determined and their university career preferences are coded as STEM career field or non-STEM career field. In the analysis of the data, the SPSS 22 program is utilized. In the analysis of the data, frequency, percentage, and chi-square analysis are used. In the research, a significant relation is found between the socioeconomic levels of the students and whether their university career preferences are within the STEM field or not.
Introduction
The stages of industrialization, which have continued until today, have finally been named as Industry 4.0. Industry 4.0 refers to the situation that occurs as a result of the developments such as communication, internet and technology (Eldem, 2017) . Industry 4.0 has four main benefits. These productivity, revenue growth, and employment and investment. In terms of employment, it is thought that there will be an increase in the need for employment through industry 4.0. It is expected that new employment demands will be more relevant to individuals using technology (especially in the areas of mechanical-engineering). In addition, the demand for qualified and well-trained staff with different skills is expected to increase. Education is therefore very important for industry 4.0. It is very important to keep up with the technological innovations brought by Industry 4.0, to provide qualified labor force that can provide production, to train engineers and to update the curricula in parallel with these (EBSO, 2015; MESS, 2017) .
The increasing information and the subsequent technological advancements today, require some properties for the individuals to follow the developments and to keep up with the contemporary (Akgunduz, 2016; Beers, n.d.) . These properties that the individuals should carry are called the 21st century skills. Creativity, problem solving, critical thinking, communication, innovation, career, scientific literacy and similar skills reside within the 21st century skills (ATC21S, n.d.; Griffin & Care, 2015; MEB EARGED, 2011; NCREL & Metiri Group, 2003; P21, 2016; World Economic Forum, 2015) . The changes in the contemporary world caused or still causing changes in the occupation groups in parallel with the 21st century skills. Occupations like aerospace engineering, brain signal decoder, augmented reality architecture, robotics consultancy, synthetic life engineering, programming and software development have emerged and more are seen as probable to emerge (Bakhshi, Downing, Osborne, & Schneider, 2017; Frey, 2011; Talwar & Hancock, 2010; UKCES, 2014; Wagner, 2011) .
When the 21st century skills and the occupations of the future are considered, it is seen that in fact our age requires science, technology, engineering and mathematics (STEM) professionals. Because so-called occupations of future contains interdisciplinary collaboration covering science, technology, engineering and mathematics. This shows also that most of the occupations of future shall be assessed under STEM careers. Also, the STEM occupations and professionals require the 21st century skills. Accordingly, in order for the countries to keep up with the requirements of the modernity and develop economically, it is possible to say that one of the most important elements is the STEM professionals (Carnevale, Smith, & Melton, n.d.) . Thus, countries care for the STEM careers and the labor force working in these fields to be able to keep up with the contemporary world and to compete. For example, countries at the top economically like United State achieve their economic success with their investments in STEM fields (Aydeniz, 2017) . Therefore, countries have initiated plans regarding the STEM education and careers. In a report on STEM education, it is stated that most of 30 countries define the STEM education as a national priority. However, in most of the countries, it is indicated that STEM career consultancy issues have less of a position (Kearney, 2016) . When the activities of the countries regarding STEM careers are considered, in a high school in California state in United States, STEM oriented career and technical education is provided (National Research Council, 2011) . In United Kingdom (UK) there is a Science, Technology, Engineering and Mathematics Career Action Program. This program is designed to support the career labor force for students between 11 and 16 years of age (European Commission/EACEA/Eurydice, 2011). Another activity in UK, STEMNET aims to inform the youth in STEM career opportunities (STEM Learning, n.d.) . Netherlands has developed a STEM education strategy. This strategy is created to cope with the insufficiency of scientists and engineers in the country (Kearney, 2016) . With the "Lily" project started in Norway, it is aimed to encourage and contribute to the youth for the STEM careers (Naturfagsenteret, 2017) . In Turkey, there are also some activities regarding STEM education and careers.
In our country, whereas there is no special state strategy developed regarding to the STEM education by the Ministry of National Education (MEB), there are some activities conducted (Kearney, 2016) . The first studies on STEM have been implemented in Kayseri (Kayseri Il Milli Egitim Mudurlugu, 2013) . In a report issued by TÜBİTAK in 2010, it is seen that some strategies are related to STEM education (TUBITAK, 2010) . In 2014 "STEM Summit" is held (TUSIAD, 2014) . The "STEM Education Report" is issued by MEB in 2016 (MEB, 2016) . In the science course curriculum issued in 2018, some STEM education emphases are present (MEB, 2018) . There are STEM studies in some universities of Turkey. In 10 education faculties there are policies regarding STEM education (Colakoglu & Gunay Gokben, 2017) . Despite all these activities, the number of STEM professionals and students preferring STEM careers in our country is still very low. When the occupation distribution is considered, it can be seen that the number of professionals is significantly low in STEM occupations like physics, mathematics, engineering (Ercan, 2011; ISKUR, 2017a; ISKUR, 2017b) . There are also similar results among the students starting their university career trainings. It can be said that the number of the students preferring to pursue careers in majors like statistics, science, mathematics, and engineering is low (OECD, 2017; YOK, 2017) . Therefore, it shall be accurate to research the issue of the preference and reasons of STEM careers in our countries to direct the activities to be performed accordingly.
Even though there are studies related to careers in previous years in our country, the research on STEM careers are started to be done in recent years. It is seen that in previous years some studies are performed in career preferences of the students (Akbayir, 2002; Batur & Adiguzel, 2014; Genc, Kaya, & Genc, 2007; Hamamci, Bacanli, & Dogan, 2013; Kaya, Aslan, & Gunal, 2013; Korkut-Owen, Kepir, Ozdemir, Ulas, & Yilmaz, 2012; G. Ozsoy, S. Ozsoy, Ozkara, & Memis, 2010; Sarikaya & Khorshid, 2009 ) and generally the reasons of preferences of the students are examined. Looking at these studies, it can be said that studies are more focused on the university students. However, performing the studies that shall guide the activities related to the careers of the students at high school level shall provide guidance both for consultancy activities in high schools and for the state policies. In the related literature in our country, in recent years, there are also studies related to the STEM careers (Korkut-Owen & Mutlu, 2016; , 2018 Koyunlu Unlu, Dokme, & Unlu, 2016; Yerdelen, Kahraman, & Tas, 2016) . Looking at these research, it can be seen that there is a need for studies in the related literature on STEM careers in our country. With this study performed, it is aimed to examine the STEM career preferences of the Anatolian high school students and their relationship with these preferences and socioeconomic level.
Methodology

Research Design
This research is realized via cross sectional descriptive research among quantitative research patterns. In descriptive research the notions continue to exist are explained via description. In cross sectional descriptive research, whereas, not the entire universe is taken handled while explaining these notions, but groups that shall represent it are studied. In short, in cross sectional descriptive research can be said to be used in defining the status of the data that partly exists in a short period of time (Johnson & Christensen, 2014; Sonmez & Alacapinar, 2011) . In this research as the STEM career preferences of the students in Kayseri province public Anatolian high schools are examined, the descriptive research pattern is used. As it is very hard to reach the entire universe a sample representing it is studied on, thus cross sectional descriptive research among descriptive research patterns is preferred.
Universe and Sample
In the research, students in public Anatolian high schools within Kayseri province in Turkey were chosen as the universe. Looking at report issued by the Kayseri Province National Education Directorate (Kayseri Il Milli Egitim Mudurlugu, 2016) , it was seen that the number of students in public Anatolian high schools is 24684. In defining the sample number in this universe, the formula suggested by Cochran (1962; as cited in Balci, 2011) was used. According to this formula, the size of the sample to be selected at 95% confidence level and 0.05 tolerance level is determined to be approximately 380 persons. In this research, 886 high school students selected from the universe were the sample of the research.
The demographical properties of the students in the sample of the research were given in the Table 1 . ISSN 2377 -2263 2019 When Table 1 was examined, it is seen that 39.8% of the 886 public Anatolian high school students in the research are male and 60.2% are female. When the class levels of the students in the research were examined it is seen that the number of students participating in the research from 12th class is lower than the other class levels. It was determined that the numbers of the participation to the research from other class levels are close to each other.
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Data Collection Tool and Data Analysis
In the research, information on the gender, class levels, education levels of mother and father, number of people in the family and the monthly total income of the family of the students were gathered. Also, it was requested from the students to write their university career preferences.
Research data were gathered from the Kayseri province public Anatolian high schools in the second term of the 2016-2017 academic year. Before the data were gathered, the necessary permits are taken from the Kayseri Province National Education Directorate and the Kayseri Governorship.
Before the analysis of the data, it was determined whether the university career preferences of the students are within STEM fields or not. For this purpose, the detailed STEM undergraduate majors table in the report prepared by Noonan (2017) is used. According to this report STEM undergraduate majors are divided into four in general. These are computer majors, mathematics majors, engineering majors, and physical and life sciences majors. The physical and life sciences majors consist of majors like astronomy, chemistry, biology, physiology, earth sciences, physics, pharmacology (Noonan, 2017) . According to this classification the university career preferences of the students in the research were coded as STEM related and non-STEM related fields. In the analysis of the data SPSS 22 program was utilized. In the analysis of the data frequency, percentage, and chi square analysis were used.
Findings
Classification of the Student According to Their Socioeconomic Levels
In the research, primarily, it was needed to determine the socioeconomic levels of the Journal of Educational Issues ISSN 2377 -2263 2019 Anatolian high school students participated in the research. In order to classify the students according to their socioeconomic levels many properties are needed to be considered. The properties like the level of education of mother and father, the income of the family, the number of people in the family of the students have a role in determining the socioeconomic level. In many researches (Bursal, Buldur, & Dede, 2015; Erkan, 2011; Kapucu & Bahcivan, 2016; Uzun & Saglam, 2005) the socioeconomic levels are determined taking these properties into account.
In order to separate as low, mid and upper socioeconomic levels according to the monthly income of the families of the students, first of all the data on year 2016 in the Turkey income distribution and living conditions statistics were examined. According to these data, the annual income of %25 group of the household with dependent child in 2016 is 22598 TL. 50% group of the same has 34000 TL annual income. 75% group has 51455 TL annual income (TUIK, 2016) . When these incomes are calculated monthly they are 1883 TL, 2833 TL and 4288 TL respectively. Thus when we take 25% group as the low socioeconomic group the monthly income of the family is 1883 TL in average, for 50% mid socioeconomic group monthly income is 2833 TL and for 75% upper socioeconomic group the monthly income is 4288 TL.
Considering the values given above, in this research, the students with familial monthly income less than 2000 TL are classified in low socioeconomic level, ones with 2001-4000 TL in mid socioeconomic level and ones with over 4000 TL in upper socioeconomic level.
The classification of the students in the research according to their socioeconomic levels is given in Table 2 . When Table 2 is examined it is seen that 27% of the Anatolian high school students participated in the research are in low socioeconomic level, 48% are in mid socioeconomic level and 25% are in upper socioeconomic level.
University Career Preferences and STEM Career Preferences of the Students
The university career preferences and STEM career preferences of the students participated in the research are given in Table 3 . Many fields names are given by the students for the ISSN 2377 -2263 2019 www.macrothink.org/jei 64 university career preferences. Thus majors names with high frequency are given. Table 3 is examined, it can be seen that many of the students prefer to have a career in medicine that is one of the STEM career fields (25.1%). The second most preferred fields by the students, engineering, is also within the STEM career fields (13.1%). The number of students wishing to have a career in Law field, a non-STEM career field, is at the third place in total (9.8%).
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The STEM undergraduate majors preferences of the students participated in the research are given in Table 4 .
When Table 4 is examined, it can be seen that many of the students prefer to have a career in STEM career majors (58.2%). Many of students prefer to have a career physical and life sciences majors that is one of the STEM career majors (33.9%). The second most preferred majors by the students, engineering majors, is also within the STEM career majors (21.2%). The number of students wishing to have a career in mathematics majors is at the third place in STEM career majors (2.4%). Non-STEM majors 370 41.8 ISSN 2377 -2263 2019 
STEM Career Preferences of the Students According to the Socioeconomic Level
The results regarding whether the STEM career preferences in university of the Anatolian high school students show difference according to the socioeconomic level are achieved by chi-square analysis. The results are given in Table 5 .
When Table 5 is examined, it is seen that 58.2% of Anatolian high school the students participated in the research make a STEM career preference in university. When the STEM career preferences of the students according to their socioeconomic levels, it is seen that there is great difference between the percentages of the students in low and upper socioeconomic levels. 54.4% of the Anatolian high school students in low socioeconomic level prefer STEM careers in university, while 70.7% of students in upper socioeconomic level prefer STEM careers in university. It is seen that the percentages of students preferring STEM careers in the low and mid socioeconomic levels are close. In the research, it was found that the differences between the STEM career preferences of the Anatolian high school students according to their socioeconomic levels are significant [χ 2 (sd = 2, n = 886) = 18.991; p < .05]. According to this result, it can be said that there is a significant relation between the university STEM career preferences and the socioeconomic levels of the students. Note. χ 2 = 18.991; sd = 2; p = .000.
Discussion and Recommendations
In the research, the relation between the university STEM career preferences and the socioeconomic levels of the Anatolian high school students is examined. It is seen that 58.2% of Anatolian high school the students participated in the research make a STEM career preference in university. Many of students prefer to have a career in the physical and life sciences majors (33.9%). The second most preferred majors by the students, engineering majors, is also within the STEM career majors (21.2%). Yerdelen et al. (2016) have determined in their study that more than half of the secondary school students' career plans contain STEM fields. A similar result is also achieved in a research conducted by Gulhan and Sahin (2018) . In the research, it is determined that the ratio of secondary school 5 th class students that do not prefer any STEM occupation is low.
When the career preferences in university of the students is examined in the research, it is determined that most of the students (25.1%) prefer to make a career in the field of medicine. The second place in career preferences of the students is engineering field (13.1%) and the third place is the law field (9.8%).
In a research conducted by Karakus Kacmaz (2014) the occupational preferences of the individuals at the stage of university preference are also examined. In the research the occupations the individuals desire are determined, in order, as physician, teacher, engineering and law.
Altay Kose and Yangin (2015) , in their research, showed that the primary and secondary school students interest more the career fields like medicine.
In a study conducted by Cakirer Calbayram and Gonenc (2017), it is determined that of the high school senior class students 36.7% wishes to be engineer, 10.4% doctor, 9.9% lawyer.
In the research performed by Eraslan Capan and Korkut Owen (2017), it is seen that the high school students think to prefer engineering, production and construction fields more. This is followed by health and social services fields.
In order to examine the relation between the career preferences and the socioeconomic levels of the students participating in the research, first of all the students are classified according to their socioeconomic levels. It is seen that the 27% of the students are in the low socioeconomic level, 48% in the mid socioeconomic level and 25% in the upper socioeconomic level. When the STEM career preferences of the students according to the socioeconomic levels are examined, it is determined that the percentage of STEM career preferences of the students in low and mid socioeconomic levels are close to each other. However, it is determined that there is a difference between the STEM career preference ratios of the students in low and upper socioeconomic levels. While 54.4% of the students in low socioeconomic level prefer STEM careers in university, 70.7% of students in upper socioeconomic level prefer STEM careers in university. This result shows that there is a significant relation between the university STEM career preferences and the socioeconomic levels of the students. Also in a study performed by Bahar (2002) , a significant relation between the monthly income average of the families of the university students studying in some majors and the career field they have chosen. Ozer and Calmasur (2012) , in their research, have examined the faculty preference reasons of the university students. In the research it is determined that among the factors affecting the faculty preferences of the students there is also the income of the mother and father. Koksal (2016) , in a study, examined the factors affecting the occupation preferences of the university students. As the result of examination, there is a significant difference detected according to the familial income in the skill and occupation dimension of the students. In the study of Yerdelen et al. (2016) it is determined that the STEM career interest of the students in low socioeconomic status is over 50%.
As a result, in this research there is a significant relation found in between the socioeconomic levels and the university STEM career preferences of the Anatolian high school students. It is determined that the STEM career preference ratios of the students from the low socioeconomic level are low. Because the students in low socioeconomic level are generally from crowded families with low income, with mother being housewife and father with occupations like worker or tradesman. There are not much occupation groups for these students to take example of or environment to gather information from. In this regard, studies for the low socioeconomic level students to receive more information on STEM careers can be performed when giving occupational consultancy services in schools. In addition, these students have limited financial means because they are located in crowded families. For this reason, they prefer to have their financial freedoms as soon as possible and do not want to take time for education. While providing occupational consultancy services in these schools, open education related to STEM career opportunities can also be offered.
The results of the performed research can be used as a resource in the studies to be performed regarding STEM careers. In the research, it is determined that there is a difference between the STEM career preference ratios of the students in low and upper socioeconomic levels. In this regard, studies can be performed in different education levels with larger universes and samples. Researches can be conducted where the factors affecting the STEM career preferences of the students in different socioeconomic levels are examined. Thus, the findings of this research are justified and can guide the consultancy activities.
